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Gulf Unit 1 Technical Specifications.
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PART 50  DOMESTIC LICENSING

P pendis G—Fracture Toughaess
Raquirvmenis

b
:
i
|
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pei (348 MPw) but not over S0.000 pwi (821 .
MPa) if qualified by using methods equivalent
10 those described in paragreph G-2110 of the
ASME Cods as defined (n parsgraph (LA of
this appendix. The latest edition and
sddenda permitad by paragraph 50.55a(b] of
this part at the tme Lie ansiyms 13 mace s (0
be used for the purpose of tnis paragraph.

B. Weids and weid hest-aileciod zones in
nmmummu

sppendix
C. Materisis for boiting and other types of
[asteners with minimum yreid
strengths not over 130.000 pwi (398 MPs).
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O Deflnitions

A. “Ferritic material” means carbon and
low-alloy steeis. higher alloy steeis including
all stainiess alloys of the 4xx seres, and
marsging and precipitation hardening steels
with a.pndommndy bocy-centered cudic
crystai strucrure.

B. "System hydrostatic tests™ means all
preoperationa) sysiam |sakage and
Lydrostaiic pressure tests and ail sysiem
leaxage and hydrostatic pressure tests
perfermed duning the service life of the
pressure boundary in compliance with the
ASME Coda. Section XL

C. “Specified minimum yieid strength”
means the miniowum yieid strength (ia ine
unirradiated condition) of 2 material
specified in the construction code under
which the component is built under § 50.55
of this part.

D. "Referencs temperature”™ means te
reference tempersture, RT wm 48 defined in
the ASME Code.

E “Adjusivd reference Lemperature " mesns
the referenca tamperature as adjusted lor
irradiation efTects (see Sectiaa V of this
Appendix) by adding 10 RT vpy the
temperature shill, measured st the 30 N-ib
(41]] level. in the aversge Charpy curve for
the irradiated malsrial relative 1o that for the
unirracdiated matersl

F. “Beitline” or “Beitline region of reactor
vessel” means e repon of Lhe reactor vessel
(shel matenal inciuding weids. heat affacted
zones, and plates or forpngs) that directly
sarrounds e affective bergat of e acuve
core and sdiacent regions of the reacior
vessel Lhat are prediciad (10 experiencs
sulficient neutron radiatica damage (o be
conndered i1 the selaction of the most
limiling material with regard (0 radiation
damage.

111 Fracture Toughnees:Tesis

A. To demonstrate com;..ance with the
fracture toughness requirements of Sections
IV end V of this appendix. fermtic matena's
must be tested in accordance with the ASME
Code and. for the beitline matenais. the test
requirements of Appendix H of this part. For
a resctor vessal hat was cansisucied 10 an
m&:‘a earlier than the Summer 1572

of the 1971 Edition (under | 50.55a
of this part). the fracturs toughness cata and
data analyses must be supdiemented in 8
manner spproved by the Director. Office of
Nucleat Reactor Reguiation. 10 demonstrate
equivalence with the fracture toughness
requirements of this Appendix.

8. Test methods [or suppiemental fracture
1oushness tests described 1a parseraph V.C.2
of this appendix must be submiited t0 and
approved by the Director. Office of Nuclear
Reactor Regulation. prior to testing.

C. All fracture toughness test programs
conducted in accordance with paragraphs A
end B of this section must comply with ASME
Code requirements for calibration of test
equipment. qualification of test personnei.
and retertion of records of these functions
and of the test data.

V. Fracture Toughoess Requirements

A The ung conrponents of
the resctor coolant pressure coundary that
are made of fermtic materals must meet the
requirements of the ASME Coae

5047
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supplemented s lollows for fracture
loughness Junng system hydrostatic tesls
and any condition of normal operation.
including anticipated opsrationsl
occurrences:

1. Resctor vessel beitdine meterials must
have Charpy upper-shel” energy ' of no [esa
than 78 1.5 (102]) imtiaily and must mantmn
upper-sheif energy throvehout the life of the
veasel of no less Laan 50 {1-1b (83]). uniese it ie
demonstrated in & mane wr approved by the
Direetor. Office of Nuclzer Resctor
Regulation. that lower vaiues of upper-shell
energy will provide margns of safaty sgainet
fracture equivaient tc those required by
Appendix G of the ASME Code. The iatest
edition and addends of he ASME Code
permitied by parsgraph 50.584() of (s pant
at the time the analysis is made are 1o be
used for the purposes of paragraphs [V.A1
and IV.A2 of this appendix.

2 When the core s not critical. pressure
temperature limits (cr the reactor vessel mast
be at least a9 coservative as Lthose
by following tha methoda af snalyma and the
required marg:ns of safety of Aprendtx G of
the ASME Code supplemented by the
requirements of Section V of this sppendix.
Ln addition. when pressurs excaeds 20
parcent of the presarvice sysiem hydrostane
test pressure. e lempersture of the Cosure
Nange regiona that are highly sunesed Dy (be
boll greiced must the refaranca
temperaturs of the matenal io those repions
by at least 120°T (5™°C) for normal operstion
and by 90°F (50°C) for hydrostatic pressure
teste and leak (eein uniess & lower
lempersture can be fustiied by showng that
the marpns of salety for those repoas woen
they are controlling are equivalent lo ioce
required for the beiline when it is
controlling. The justification submitted for
the pressure temperanure limits must describe
the mathods of analyss used.

3. When the core is crtical (otber than [or
the purpose of low-level phynics esis). he
temperature of the resctor vessal must not be
lower than 40°F (22°C) above ths minimum
permissibie temperature of paragraph 2 of
this section nor [ower than the munumun
permussible tempersiure (a7 the inservics
rystem hydrostatic pressure test. An
exception may De made for dorling waler
reacior vesseis when water (evel s wil'un the
normal range (or power operation and the
pressure s jese L3an 20 percent of the
preservica system hydrostatic test preseurs.
[n this case the mirumum permissidie
temperature is 80'F (33°C) above the
reflerence temperature of the closure flange
regions that are highly stressed by the boit

preiced.

4. I there i no fuel in the reactor during
system hydrostatic preseurs tests or leak
tests. the minimum peremasdle test
tempersture must be 86°F (33°C) above the
adjusted reference temperature of the resctor
vessel matenai in the region that is
controlling (as specified in paragraph [V.A2
of this appendix).

S, If there s fuel in the reactor during
system hydrostalic pressure tests or laak
tests. the requirements of paragraphs 2 or 3 of
this section apply, depending on whather the
core is critical dunag the test.

B. Reactor vesseis for which the predicled

' Defined (n ASTM E 13579 and ~43 which sre
Imoorporeted by reieremes in Appendix H.
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value of upper-eheifl energy s\ end of life is
below 50 ft-ib or for whicn the predicted
vaiuve of adjusted reference empersrure ai

ferritic materals of the reacior vensel
beiline.

V. [nservice 2equiremenis—iaecior V esses
Beliloe Maieral

A. The effects of neutron radiation on the
referencs temperature and upper sheil enevgy
of rescior vessel Deilitne maivrals. |

1. A volumetric sxaminaticn of 100 pereent
of the beitiine materiais that do not satisfy
the requirements of Section V.2 of s
wppendix s made and any Naws
characterizad according (o Section XI of the
ASME Code and as olberwise soecified by
the Director. Office of Nucsiar Resctor

the exusience of equvaien! marqins of safety
for continued operation.

D. If the procedures of Section V.C. of this
appendix do not indicate the existence of an
squivalant safety margin. the reactor vessel
%mm'ommdm
Director, Office of Nuciear Resctor
mum.mnumm
Tesiment 10 recover the fracture toughness of
the material Tha degree of recovery is 10 be
measured by tesung saditional specimens
that have been wathcrewn from the
survenil program ies and that bave
been anneaied under the same Ume-ai-

' For wxsmpla. '8 asalvees that follow Appendia
C of the ASME Cada. the rediston cosdinor s o be
weed are hose Dreascten (oF e matenal one (owt
of the way Urough the vesssl well, La. ot the
Gewpwet powt o @ crees rout of the posrulered

May 31, 1283
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taperature conditions 8s Lhose pven the
Deliline matsnal The reswlls, together with
the resulls of other pertinent anneaiing-
effects studies. are 10 provide the bans for
establishing the adjusted reference
tempernture and uppernshel! energy after
anrsaling The renctor vessel may continue
10 be operated oniy for the! service semod
within which the predicted acture
toughness of the beitline repion maienals
sausfies Lo requuemants of Section [V.A of
this appendix using the vaiuas of adjusted
re{erence tsmperature and upper-shei energy
that inciude (he effects of annealing and
subsequent irrediation.

E The proposed programs {or satisfying the
requirements of Sectioas V.C. and V.D. ol this
appendix are 10 be repodted 10 the Director,
Office of Nuciear Reactor Regulation. as
specified in § 50.4(s) of this Pare. for review
and approval on an individual case basis &l
least 3 yeurs prior (0 the cate when he
predicted fracture loughness levels will no
longer satisfy the requirements of secuon V B
of thus appencix.

Appendiz H—ZReacior Vesss Malsnal
Sarvallascs Progrus ReTucwments
Tabie of Contents
L Invroduction
L Surveillance Prograsw_oilena
(Il Report of Test Rimuits
L =trecucnos B

The purpose of the matemsl surveillance
mmudbyﬂnnApmdu s e
morutor changes in the fracture ouhmn

. properties of fermtic matenals in the reactor

vessel beilline regon of Ligh! water nuciear
power resctors resuitng from exposure of
these matemals 1o neutron umediauca and the
thermal environment. Under he program,
fracture toughnese test data are obtained
from matersi specimens exposed 0
surveillance capsules, which are wathdrawn
peniodicaily from the reactor vessel. These
data wili be used as described in Secuons [V
and V of Appendix G to tis part.

ASTM E 185-73, =79 and -42. “Standard
Practice for Canducting Surverilance Tests
for Light-Water Cooled Nuciesr Power
Resctor Vessaia™ which are referenced in the

of the Federsl Register. A notice of any
changes made 10 the materai incorporated
by reference will be pubi.ahed 1n (he Federsl
Register. Copies of ASTM E 18572, <73, and
42, may be obtained from the Amarcan
Society for Testing and Matenais, 1918 Race
SL. Philadeiphia. PA 15102 Copres will be
svailabie for inspection et the Commussion’s
Public Document Room. 1717 H Street NW.,
Washington, D.C.
ns a2 » Csi

A. No matenal surverllance program s
required [or reacior vessels for which it can
be cunservatively demonsirsted by asalyticai
methods applied (o experumental data and
tests performed on comparsoie vessais, _
making sppropriate silowances (or au
uncertainties (2 the measwements, that the
peak neutron fluence (E> IMEV) at the end
of the design life of the vessei wiil 2ot exceed
10" n/cm*

5048

4s FR24008

B. Reactor vessels that do not meet the
cenditions of paragraph (LA of this
Appendix must have ther beitline materiais
monitored by this Appandix.

1. That part of the surverllance program
conducted prior 10 the first capsuie '
withdrs wal must meet e requurnests of
the editicn of ASTM E 123 that i current co
the isasve date of the ASME Coda to whuch
the reactor vessel was purchased Later
editions of ASTM £ 188 may be used. buil
including cn s those aditions through 1682,
For sach capwule withdrawal after july 28
1983, the t#s! procadurss and reporting
requirements mum Teet Lhe requuements of
ASTM E 185-42 to the extent practical for the
configurston of the specimens in the cacsule
Far esch capsule withdrawal pror to [aly 28,
1963 either the 1973, the 1978, or the 1582
edition of ASTM E 188 mwy be used.

2 Swveillance specmen capaules must be
located nesr the mnde vessel wail in the
beitline remon 5o that he specimen
radiation hisiory duplicates, !o the extent
practicable within the physical constramts of
the system. (he neuron spectrum.,
tempersture hisiory, and maxiznum DewTon
fluence experenced by the resctor vessel
(nner surface. If the capwule boiders are
sttached 10 the vessel wall or 10 Lhe vessed
cladding, constructon and nservice
inspection of the attacamenis and atischosent
weids must be done sccording to the
requirements for permanent soructursl
attachments 10 reactior vesssls given in
Sections (U and Xl of the ASME Code. The
design and locauon of the capeuis boiders
shall permut insernon of replacement
capsules. Acceiersiad Uredistion capeule
mry be used o addition to the required
number of surveillance capsules specified in
ASTME 188

1 A proposed withdrawal schadula zrust
be submutted with a technical putificaton
therefor to the Director, Office of Nuclear
Reactor Reguiation. for approval. The
proposed schedule must be epproved prior to
izplementauon.

C. An integrated sarveilancs program may
be conaidersd for & set of reaciors thal have
representative malenals chosen fov
surveillance from each reector 1o e set ey
be irradieted in cne or more of he resctom,
but there must be an sdequais dosuneTy
program {or esch reactor. No mduction i the
requirements {or aumber of Datanais 10 be
rrediated. rpecimen rypes. or cumber of
fpecimens per reaclor i permitted. but the
amount of testing may be reduced if the
mitial rewuits agree with predictions.

sarveUlance

1. Tha denign and opersting feanires of the
reactors 0 (oa set oyust be suficantycmiar
10 permil scourste compansons of e
m-:wdm.mm.
function of total power oatput.

2 There must be acequate arrengement [or
dats sharing between piants

3. There must be & contingency pias lo
sssure hat e surveilance program (or sech
reactor will not be § by operstion
o1 reduced power level or by an extended
ocutage of another reactor from which data
are expected.

\
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% Cdracture Toughbess
A agarvenenis
Table of Contents
L Introduction and Scope
0. Defimitions
QL Frectwe Toughnesa Tests
V. Practars Toughness Requirements

V. [aservica Requiremenis—R eacior Vessel
Belline Materials

L Latroduction sod Scope

This sppendix spec:iies fracture loughness
requirements {or ferrtic matertals of
pressure-retaung componeats of he reactor
coolant presswrs Doundary of Light water
auciens powar eciors 10 provice
marpine of saisty duning any condition of
sormel operation. including inticipated

ocowrences and system

bydrostatic testa, 1o which the pressurs
Mmyhdmeudmmm

mm&d‘!&ummhm

|
i
?

of Nucisar Pywer Plant Componenta” U no
odition or addenda is speciiied e spplicable
ASME Code scition and acdenda and any
limitacons and modificauces thereoi are
specfied a § (0538 of Uus par

The ASMZ Dovar and Preasare Vesssl
Coda bas Cewn approved (or corporston by
raferenca Ty e Director of e Feaerl
Rapuer A zoucs of any 2harges =ade 10 he
Datenal ocorporatid Dy refereace will be
published a (e Federsl Renstar. Copies of
tha AZME 2ovier and Pressure Vetses Code
Day e puwrcha sed from he Amencan Society
of Mechanical = Unuted
Canter. 348 East 471) St New Yore NY
100711 (s alaso avatlable for inspecton at the
Nuciesr Asyuiatory Commianien » Pudfic
Document Room, 1717 H Soeet NW.,
Washingron, D.C

The requursments of Lhis appendix appiy to
e (oUowing matersla

Nota—The sdequacy of the Secrure
loughness of ower (srmtic matemals not
covered L3 this section ahall be drmonstrated
o the Director, Office of Nuciear Reactor
Reguistion, on an individuai case baws.

A. Carbon and low-ailoy lermitic sieel plate.
forpngs. castinge. and pipe with speciiied
mnimum yieid strengihs not over S0.000 ps
(345 MPa . and 10 those with soecified
movum yieid scengihe greater tian $0.000
Pl (348 MPa) but not over S0.000 pw (821 .
MPu) \f quaiified by using metdods equivalent
10 those cdescibed 1n paragraph C-2110 of the
ASME Code es defined 1n paragraph LA, of
i appendix. The iatest edition and
sddenda permitied by parsgrapn 50.58a(b) of
18 part st the ime the aneiyns 13 mace is (0
be used for he purpose of Lhis parveraph.

8 \Weids snd waid hesi-aflecind 2ones in
e matenais specified In parsgraph LA of
Wi opendixn

C Matemaia [or boiting and other types of
fuumn with specfled ounimum yeid
strengths not over 130.000 pwi (558 MPa ).

M FHI0
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1L Defini

A. “Ferntic matertal™ means cardon and
low-ailoy steeln. higher ailoy steeis ncluding
all stainiess alloys of the 4xx senes. and
marsging and precipitstion hardemng steeis
with & precominandy body-centered cubic
crystal atructure,

B "System hydrostatic '29ts” means all
preopersiional sysiam leskage and
hydrostatic pressurs =9t and sl system
leakage and hycrostatic pressure tesis
performed dunng the service iife of e
pressure boundary in compliancy with the
ASME Coda, Secuon XL

C. “Specified muumum yieid strength™
means e minimum yeid stength lin the
unurradiated condition) of a matertal
mpeciiied in the comsuuction code uncer
which the component ias built under § 50.35s
of this part.

D. “Referenca temparsture” Deans Do
reference tempersturs. RT on 48 aﬂnd in
m ASME Codas.

E "Adjuated referencs tempersiure” mesns
the refarencs temperature o8 adiusied or
irradiation sffects (see Secton V of Uus
Appendix) by adding 10 RT wpe the
temperature shull, messured at the 30 NN-ib
(41]) level, in the averzge Charpy curve for
the radiated matenal meiatve 1o hat (or the
unuradisied matenal

F. “Beitline” or "Seilline repea of rescior
vessal” means e regon of the reactor vessel
[shel matenal Including weida heat alTected
2omes, and piates or (3rpngs) hat directly
surounds We eifsctive 2egnt of e acuve
core and aciacant rewions of Lhe reector
vesael Lhat are precicied 10 expenence
» ficient neutron raciation camage 10 Se
conmdered i1n the seiection of ‘e must
Limiting matenal with reqard 'o radiatica
damage.

111 Fracture Toughoevt:Tesis

A. To demonstrate compliance with the
fracture toughness requirements of Sections
IV and V of this appendix. ‘ermtic matenais
must be tested in sccorcznce with the ASME
Coce and. for the beiline matensis the test
requirements of Appendcux M of Uus part. For
& reactor vessel Lhat was constucied 10 A2
ASME Code eariier than the Sunmer 1972
Acgdenda of the 197 Edition (under § 50.55a
of this part), the [racture tougnness dats and
data ansiyses must e suppiemented in 8
manner approved by the Cirector. CfTice of
Nuciest Reector Requiarion. (o demonsirste
equiv alence with the fracture toughness
requir s of this Appendix

Test methods for suppiementai fracture
toughness 2sts descnbed in paragraph V.C2
of this appendix must be subrmuiited 12 and
approved by the Director. Office of Nuciesr
Resctor Reguiation. znor to testing.

C. All fracture tougnnesy test programs
conducted in accordance with peragraghs A
and B of this secthion muast comply with ASME
Code requirements for caibration of test
equipment, quahfiicanion of test personnel.
and retennon of records of these functions
and of the test data.

IV. Frecrure Tougboess Requirements

A. The pressursretaining components of
the reactor coolant pressure boundary thut
are made of fermiic materals must meet the
requirements of the ASME Coce

48 FR24008
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supplemented as follows for fracture
tougnness during system hydrosiatc tesis
and any condition of normal apershon.
inciuding antic:pated operationsi
occurrences:

1. Reactor vessel beitline matemals musi
have Charpy upperaheif energy 'of no less
then 3 N-id (102]) imbaily and must mainten
upper-sheil energy throushou! the iiie of the
vessel of no less than 50 f1-1D (834). alesw it iz
demonstrated 1n & manner approved by ‘he
Director. Office of Nuclear Reactor
Regulaton. that lower values of cppemsheil
energy will provide marpne of salery sgans!
fracture squivaient to those required by
Appendix G of the ASME Code. The lalest
edition and sddenda of the ASME Code
permitied by parsgraph 50.55«(D) of (hs pant
at the time the analyss is made are 10 be
usad for the purposes of paragrephs (VA1
and [V.A2 of this appendix.

2 When the core s not catical presewrs
temperature [imuts for the rescior vewsss must
be at (289t 4 conservanve as those ootawred
by loilowing the methods of analy s and the
required marqns of safety of Appendix G of
the ASME Code ruppiemented by De
of Secton V of this .nndn.
h Aditi '.'.

percent of the m sysiem hytmue
lest presaure, e (xmpersture of e cosure
flange regiona a1 are hughly sireesed by e
Soil prejoad must exceed e redarenca
temperaturs of e matensl L those regons
by at lesst 120°F 57T fov normai cperation
and Dy S0°F (50°C) lor hydrowiacic sresaay
tests and lanx (eain uniess » lower
tamperature can Se manfied by showing Liat
the maryne of saiery (or those repons woan
they are controliing are equivaient 19 Lhose
required {or the Deiline when it 18
controiling. The jusafication submitted for
,the pressure temperarure limiis must descnbe
rthe methods of aneiymia used. .

1. When the core is cniticail (other thas for
the purposs of low-level phymcs (esis), e
temoeratuwe of the rescior vessal must 2ot be
lower than 43°F (22°C) above be mumaum
permissible temperature of paragraph 2 of
tus section nor iower thaa the ouzunwD
permussiblie tempersture for the Liservics
rystem hydrostanc pressure teal An
excaption may be mada for bodiny waelsr
reacior vessels wnen waier levei (s wilhin e
normai range {or power cperstion and the
pressure |3 leas than 20 percent of 1de
Preservica system Hycrostalic test pressure.
In this case e murumTum permmasidie
termnersture s 80°F (33°C) above the
reference tempersture of the closure Nange
regions that are highly stressed by the boit
preicsd.

4. Uf there 13 no fuel (0 the reactor dunng
system hydrosiatic preseurs tests of lesk
testa. the mimimum permisnidie teet
temperaiure must Se 40°F (33°C) atove tha
sdiusied reference temperature of the reactor
vessel material in the regron that i
cantroliing (ae specafied in paragraph (VA2
of this appendix).

S i there ia fuel in the reactar durnng
system hydrosiatic pressure (ests of lanx
tests. the requirements of paregraphs 2or 3 of
Uris section appiy. depending on whether the
core s CTItCAl duns .a e tesd.

B. Reactor vesseis (or which the predicted

‘Defined in ASTM 2 73579 end ~42 which sre
BONpOrStE Ty rrirrenos U ADpenals H
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“PARTE0 @ DOMESTIC LICENSING OF PROCUCTION AND UTILIZATION FACILIMES

vaiue of upper-sheil mnergy ot end of life is
below 50 f1-ib o~ for wimch the predicied
vaive of adiusied reference temperarure of
end of life exceeds 200°F (83°C) must Se
designed 9 permil 8 hermal annesiing
craument 2t & Mo ently high lamperature
10 recover alenal LJUgNness properties of
fermuc oatenals of Lie reacior vessel
beitiine.

V. Lasarves lagpiremenis—a sec.or \V seeel
B line Maienas

A. The effscta of neutron radistion on the
reference (emperstare and upper sneil energy
of rescior vessel beithoe malemals ncluding
welds, a0 De predicted rom e results of

raciation effects srudies 1 sddition
1o e reswlis of e narveilance program of
Apoendix H to this pert.

B Rewctor vesseis may conlinue 1o be
operated only for that service perod within
which e requiremants of Section [V of Uis
appencix are satisfled vaing e predicted
vaive of the adiusted reference 'empere oy
and the predicted vaiue of the cppershell
enargy st e end of Lhe servics penod o
sccount or the effects of radiadon ou ‘e
fraciure toaghness of 5e beitline matenals
These precictioas are 1o be made for e
rediavon comations at the critical location on
the cracx ront of e essumed Naw.' The
haghent adiusied reierencs emperature and
e iowwst uDper-aned energy (rvei of all e
betline materais 2ust be used 0 venfy that
e fracrure 'ouganess requuTments are
ansfied

C 3 e event that the requrements of
Secton V.3 of Lis appendix cannot be
sazal ad, FAACIOr vRssels DAY COBTAUE (G be
cpersted provided aud of e folowng
requurerents are saosfied

1. A volumetmic examination of 100 percent
of the beitiioe matenals tast do not satsiy
e requirements of Section V.8 of Uns
Appendix .3 made and any Jaws
charsctensed sccording o Section XJ of the
ASME Coae and as otherwnse specfied by
e Cuwetor, Oficy of Nuceiar Reactor

Reguianon
2 Additonai ewicanca of the fracrure
tough: of the beiuine materals after

CXDOSLST 19 neulron irradiation s 10 be
o0tained from reswis of supplementai
fracture 1ougnness (e,

3 A2 anaiyns s performed et
conservalvely cemonsirates. making
Appropraie suawances [or el uncarainties,
the axwtence of equvaient margins of safety
for contitved operation

D. UIf the procedures of Section V.C of this
sppendix do not indicate the existence of an
squivaient salefy margin, the reacior vessel
beitlime may. sadiect 10 Uve spprovai of the
Director, O™ce of Nuclear Resctor
Reguistion. be given & thermai annesiing
resiment 10 recover the fracture tougnness of
the materal The dexrew of recovery 13 10 be
Messured Dy tesung sadilional specmens
‘hat have been watharawn from (e
surverllance orogrem capauies and hal have
deen snnesied under Lie same ime-at-

' For examoia 0 anaiyaes et (ollow Appendia
C of e ASME Coda e Mdisuca condinons & be
wad are Do seedticted (or (e matenal one fowts
of e way Dwrough e vesael wail La. 2t e
Seevent Dowet o e Creck OBt of U Dowsiueed
defece

May 31, 1982

M FRe00

lemperanure condilions as those given e
bellline matemal The resuiia, together wild
the resuils of olher pertinent annesling-
offects studien. 41w 10 Drovide the bams for
establishing the adjusied reference
temperature and uoperenel! eneryy after
snnesiing. The reacier vessel may continue
13 be opersted only [or that semnce penod
Wil waich e predicied frecture
loughness o Loe beitline renon matenals
satisfies e requurrmenis of Section (VA of
Yis appendix usng e valuas of adjusted
relerence tsmapersiure and uppensheil snergy
Bat include the eflects of anneeiing and
subsequent Urradiauon

E The proposed programs for satisfying the
requirements of Sectoas V.C and V.D. of tais
sppendix are (0 be reported 10 Lie Director,
Office of Nuclsar Reactor Requiauon. as
specifled in § 50.4a) of 'Sus Part. for review
and approvai on an wdividual case bass at
least 3 years prior 10 Lhe daie when Lhe
precicted Sactury lougnness levels will no
longer sanaly e requirements of section V 3
of thus sppendiz.

Appendix HeRascior Vesesd Maenal
Surverlsnce Progrum Rscurements
Tebdle of Contents
L laroduction
WL Surveilancs ProsramsCoitena
UL Report of Test muite
L lastrecucton g
The pwpose of the matemal surverilancs

Prowram requured Dy Lus Appencix i3 1o
mMOnOr CYSNYES 1 L8 TICTUrY Ioughness

_properues of [zrmnc =aterais i3 e rescior

vessel Daitune regon of Lant water nuciear
pOwer resciors resulung Som exposurs of
these matenais 1o neutan rradiauca and the
thermal envirenment. Under the program.
fracture toughness (et Cala are obtained
from matenai specimens exposed in
surverllance capauies, which are withdrawn
penodicaily from e resciar vesavl. These
dats wril be used as described in Secuons IV
and V of Appendix G to Uus part.

ASTM E 188377, -79 and -4 “Standard
Pracrice for Conducting Surverilanca Tests
for Lignt-Water Cooted Nuc ear Sower
Reactor Vesseis” wnich are rejsrenced in the
following parsgrapns, nave been approved
for incorporauon oy reference by the Direcior
of the Federsi Remstar. A nouce of any
changes made (0 the matensi ncorporated
Dy reference will be published in e Federsl
Repster. Copien of ASTM E 18573, 79, and
~42. may be odtained from the Amencan
Society for Testing and Matermais, 1518 Racs
St. Philadeiphia. PA 19103, Copies wail be
svailable {or inspection ot e Commuemen s
Public Document Room., 1717 H Sireet NW.
Washungton, D.C.

1. Surveillance Program Chlena

A.No metensl surverilanca program s
required [or rescior vessets (or wnich it csn
Se conserveiively cemonstrated by asalyncal
melhods applied (0 expenmentsi cate end
lests performed on comparabie vessels, _
Mmaking epproprata silowances (or ail
uncertainues 10 the Messwements. that the
peak neutren Tuence (E> IMEV) at he end
of the demign Ule of the vessei wiil not exceed
10** n/cm*

40 Fr 24008

B. Reactor vessais that o not meet e
conditons of paragreaph A of Une
Appendix must have thew deiline maierals
monitored by tus Appendix.

1. That part of he surverllance program
conducted prioe 10 the A=t capauie
withdrywal Tust mewt he rquuresenis of
the editon of ASTM E 183 taat rs cusrent 0n
e iss0e date of e ASME Code 10 wiuch
e reacior vessal was purctased. Later
editions of ASTM Z 123 may be used, bot
ncluding only hoee adiions Larougs 12,
For sach capsuie withdreawsl after Wy 28
1283, the test procadurss and reportng
requirements musl moet the requurements of
ASTM E 185-42 19 the exten! pracucal lor the
coniiguration of e specudens (n U o penie
For esch capsule wathdrawal prior 1o [wy 23
1583 either the 1977, the 1979 or the 1682
wund/\sm Ull-nyb-uud.

2 Surverllance specimen capauwes mual be
loczted nenr the maide vessel wall i 12
beitlae remon so that the specmen
radianon mstory duplicales, !0 he extent
pracucabie witiun the paysical comtramn of
the system. Lbe neutron specTum.
tampersture Justory, and DAXimum Deulron
fluence expenenced by Lhe reector vesse
(naer surface. U the capeuwie bolders are
attached 10 the vesssl wall of 10 Lhe vesss)
cladding, constcuon and (mervice
inspecton of e arachmenis and ifNachosent
welds must be done sccordiag o the
requirements for permrasent stroctural
attachments 10 reacior yweaeis gven 0
Sectons LU and XI of he ASME Coda. TSe
cdemign and ocauon of e capeuia Loicers
shad permil insernonm of replacement
capsuies. Accelersind UTeciaton capeuie
may be ssed 0 23diton 10 e requied
aumoer of yurverllance capsules speciled a
ASTM E 188

3 A proposed withdrewal schadile Tust
be submitted with 8 techrical justificacoa
therefor 10 e Direcior, Cice of Nucear
Rescior Regulanon, for spproval The
proposed scaedule must be spproved pnor to
mpiersentauon.

C. An intagrated sarveilancs programs Say
be cansidersd [or & set of reaciors Lat have
nmilar cesign sod operanng features. The
representalive Talenais chosen for
survedlance from sach resctor 1o the et ey
be uradiated o cna or more of e reacions,
but there must be an sdaguals doauneny
program [or esch rescior. No reduction i tae
requirements for sumber of matanais 19 be
UTediated. specimen types. of number of
Ipecimens per reacior 1 permulted, but Be
amount of tesuay may be reduced J e

tutiel rewuils agree with predicnons.
Dlegrated sorveilancs prowrams mual be
approved by the Director, Cffice of Nocesr
Raector Requiaton, on 8 case-try-case basis.
Crilena (or spproval clude the !ou-un
conmderstons:

1. The denixn and operating fes nures of e
PRACTOry 10 e set must be
D permul sccurs (e comvansons of e
preciciad amoust of recabon damase s .
function of total power ocutput.

1 There must be edequate arrengemen! [or
data shanng between planis

L There Dust be & conangency plan to
sesure at e surverlance prowram (or eech
rsactor will not be wopercizad by operstion
ot reduced powser level or Dy an extendea
outage of epother reactor Tom whica cats
are expecied.

\
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"TECE SPEC PRIORITI"

e a} ol Punchlist Itea ¢ R /9
A L Tech Spec Fioure 3.4.6. /-1
VB e em—— Prioricy _7 A
TO: Manager of Nuclear Plant Engiceering i
FROM: Chairman, Prioritization and Dispositicn Chairman
Pl SUBJECT: Technical Specifications Punchlist Item # 219

POTS:84/_Q ) \\
DATZ: =§/Wc>/@:4-

The subject Tach Spec item has been detarmined by the Dispesiticn Committee %o
require Engizeeriag support. -

. DETAILS: E_Ma.{gg,'f' — ) =£CQQ_+ D4y [ress /'T‘:MD 13/’1-‘1‘
-G £re. 8,4, I=1) o recent nggegs s 10CFRe S0

~ P o u ;
g - "
Please contact e \—\eyéf,/ at Exteasion 26 72
for further information. J

Pleasa refer to the Tech Spec Punchlist i{zam number in your response. Forward
your Tesponse to Z Ke

2R

. C. Roberts
Chairzan

.

LJ/JCR:swd
ce: Mz, C. L. Tyrone
¥, J. E. Cross
Mr. D. Stonestreet
Mr., A. S. McCurdy
Mr. S. Hutchins
Mz, J. Hendry
File (Tech Spec Records)

Ad/81lsudl

- —— - w— - ———




X0 . FRRSCMON(GEY

TECHNICAL SPECIFICATION PHORLEM SHEST

-

xn-.h‘u:abcr: 219 Pricriey: 1A

ldentifica Jy Lacta Respon: ihle Sepuervisar

Tueh Spac Raference: Flzure 3.4,6,1-1

Prodlca Ticlet Prossura/Temserature Limir Curvea

1. 'Problem Description (Tech Spec, FSAR, SR, GE Design, Uther):

~ Tho preasure-tenperature linit curves do mot comply with the closure fle%e pres-

BUTrE~tIIpeTILULY sadcey nur;imé in Progren IV.A.2 of App. G to 10CFRSO. Proof
and roview comment from ME3, Dacember 15, 1983,

.?_i;—lSIflti 513n1£1c5nc.;
None | Lalest /9/)/1 A .:'/cnﬁe _7-r/ac'.—a/ e PR vp,icers
ralhe; (‘.’/’aq thQ
icipactsd Rasolution:
Ev3.uass to dets

fevion needed ¢, con-/a/y with lulest Lpp G (I,I'/‘ 26,1583)

Due bo non salely concorn (8wR) this issie can be ofZerreel o Joben
4. NRC Ranmponse %o Itam (NRR/IPR): ;

TRine 17 the figure will raguivs ravision.

NRC Notified: /.
Incd{vidual Notaiiad Dace Tizs

5. Digspesicion:

ltems Closed: (How)

Date Tire
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“TECE SPEC PRIORITY”

Punchlisc Item # Sg= n'rngh.J
i i . o Tech Spec Sge¢ ATTAched
. Prioricy §.o ATTached

$ Manager of Nuclear Plant Engineering
FROM: Chairman, Prioritization and Disposition Chairman

SUBJECT: Techaical Specifications Punchlist Itez # See ATTachal |

The su':ject Tech Spec itex has been datarmined bv the Disposition Cormiztee to
- ’
tequir: Ezgineering supvors.

DETALIL e

, \ : -
Laitaw ; v e \ ;"n. 14 ec)\.|:\q.; Ve v.fn_; N T o2 T WHorre wow s
-

:--“-n']\ﬂ KA ::ﬂ' Dp.).-le [l B 2

= /997 Let%ew b0, POTS ¥Y/2001 o5 Letesw Mo POTS 39/ pse?
Z %0 Lodtew WO, PDTS 7Y/ o0ve2 T LPF L Letsee to. POTE  §V/san?
Z 0335 ia3ver wo. PDTS Wi/ass} = 202 " liv.e PO, POTS  99pced
Z O085H Lavrsw iz, POTS Y/ asew > 213 Aedaor Mo POTS §Y/cer0
7FOC! Lemer we. PPTS SY/sees =219 Lederr Mo POTS S¥/eess -
T 06 iedTewr M. PDTS T4/ 00a =15 LeBrr me, P37s w¥/masa

o e

S 13 rreuested tu .t N, wizpamgex T3 ths dbeve sFraes ke
YT SRR T T L
: , T

Please contact ]}_,N KoberTs at Exzeasion &GLF5
for furchec !aicrmaciod.

_Please refer zo the Tech Spec 'unchlist item nuczber in your response. Forward
your ¢ sponse to Gemse Zivke .

- T

AL

3. C. Roberss
Chairman

= /JCR: sUD

ge: Y. C. L. Trrons
¥r. J. £. Czous
Mz. D. Stonestreet
M. A. §. MeCurdy
Mz, §. Hueahix
Mr. J. Hencry
Fise (Cacn Spec Racoscs)

AL/6lswbl

——————— % —— {8 o m‘:,wsw
. .,



Toel Spae Posklen N, Yook 3aas Prion sy

1999 Tasle 3.3.L°/5 18

1 g0 4.%-4.3 | D
033 Table 3.3.57-2 113
o5y 3/v.3. 7 | 8
vol Yv.5.7 : =
ort 3/4.3.8 18
0’5 ¥yY.3.2 1D

198 ¥v.3.7 1B
202 3/4.3-7 18
213 ¥v.3.3 18
29 Fravea, 3.4.0.1=1 13
168 .87/ §=1

: .
& - T ! R it
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“TECE SPEC PRIORITY"

MEMO TO: J. F. Pimto, Manager of Nuclear Plant Engineering

FROM: C. L. Tyrone, Project Manager
SUBJECT: Handling of Tech Spec Review Items L TIT et
TSRO: 84 /CCO\ i :

DATE: March 11, 1984

This memorandum coafirms our conversation of March 10, 1984, "At that -~
tize, your assistance was requested in resolving discrepincies on eleven’ :
priority | items. Siace then two items lLave been added. -These items are all
previcusly identified items which raguire early rescluticn with czhe NRC. A
response is peeded on these items by 12:30 PM om Murch 12, 1984. A list is
attached. ‘

FTurtherzora, all items of any prioricy idemtified (cr previously <own)
which are being handled on this program require expediticus handliag. This
iacludes areas where requests are orizinated from o:her interfaciag il
organizations such as the Plant or Nuclear Services. In any case wher:
conflicts regarding highest priority is not clear, [ am svailable to provida
clarification. ’

It is suggested that you arrange 7 day a week support in this area as it
i3 needed and arrange for all NPE personnel who will be iavolved ia this
effort to be available (or on call) in a manner that will support the Tech
Spec Review program.

SHH:sad
Attachment
ec: J. 3. Richard (w/a b e~ vt
J. P. MeCaughy (w/a) T. . Reaves, Jr. (w/a)
e F. Pilato (w/a) S. ¥, Teizh (w/a)
J. E. Cross (w/a) J. G. Cesars (w/a)
T. %. Cloninger (w/a) G. W. Saich (w/a)
d. J. Green (w/a) L. R, McXay (w/a)
R. C. Tren (w/a) L. C. 3urgess (w/a)
D. Y. Stonestreec (w/a) Tile (Tech Spec Records) (w/a

[ - VST T R S
E——. rm———— e r——— S —————— o -y M YT



LIST OF CURRENT PRIORITY 1
ITEMS RZQUIRING NPE SUPPORT

PDTS: 84/ ?/L ¢§ - ' Date Sent
oor . 199 ' 3/10/84
002 180 3/10/84
003 033 3/10/84
004 054 3/10/84
c0s 001 3/10/84
006 016 3/10/84
007 015 3/10/84
oog 193 3/10/84
009 202 3/10/84
010 213 3/10/84
011 219 3/10/84
012 o3 3/10/84
013 163 3/10/84

i 4
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UNITED STATES

NUCLEAR REGULATORY COMMISSION :
WASHINGTON, O. C. 20555 7 !/
—

s el GEC 15 1983
Docket No. 50-415

_HEMORANDUM FOR: Cecil 0. Thomas, Chief

Standardization & Special Projects Branch
Division of Licensing

FROM: B. D. Liaw, Chief
Materials Engineering Branch
Qivision of Engineering

SUBJECT: PROOF AND REVIEW OF GRAND GULF UNIT 1
TECHNICAL SPECIFICATIONS

As requested by your letter dated October 4, 1983, the Materials
Engineering Branch, Division of Engineering, has reviewed the Grand
Gulf Unit 1 Technical Specifications. The sections reviewed were
4.0.3, 24.0.5, and 3/4.4.6 on pages 3/4.4-17 thru 3/4.4-20. These
sections are acceptaeble, except that the pressure~-temperature limit
curves in Figure 3.4.6.1-1 do not comply with the closura flange
pressure temperature safety margins in Paragraph IV.A.2 of Appendix G,
10 CFR 50, which became effective on Julyi26, 1583. - We will be sending :
to all licensees/applicants a generic letter informing them of the
revised regulatory requirements. In accordance with that letter,

the pressure-temperature limit curves in Figure 3.4.5.1-1 may requirs
revision.

This comment has been coordinated with Mr. Donald R. Hoffman of your
starf.

. I 7T T g =
. 0n Liaw, Chief
Materials Engineering Branch

l , Division of Engineer-ng
cc: R. Vollmer D. Hoffman

0. Eisenhut M. Houston
F. Miraglia 8. 0. Liaw
W. Johnston C. Cheng

e E. Sullivan W. Hazelton |
S. Pawlicki R. Klecker

—_— D. Brinkman M. Hum
B. Elliot

i Contact: B. Elliot Rl BV T A e

X-27741 —3+2e S 37




<0 . FRRSCHON(GE)

TECHNICAL SPECLFICATION PROBLEY SHEET

Item Kumber: _219 Pricrity: >~ IA

ldentatica By Latu Respon: 2hle Supurvisng

Tech Spac Roference: Figure 3.4,6.1-1

Prodlem Ticles Pressure/Temperature Limir Curves

1. ‘Problem Dsseription (Tech Spec, FSAR, SCR, GE Design, Uther):
‘rh:pnuuu-:o:you:uu liait curves do not co=ply with the clogure fla¥e pres-
sure~saspeTature safoty sargins in Program IV.A.2 of App. G to 10CFkSO. Proef
and roview comment from ME3, December 15, 1533,

4 Sa!o:y stgﬂif‘cgnc.;
Nene , Lalest A/’,’ & c‘/ﬂ'je vefaleof ba PR cpicers
ralher é’/la.' BwR . : . :

3. Anticipated Resclution:
Evaluate to detormine Lf the figure will vaguire ravisieon,
fecition needed ¢, com/o/y with olest ,d/./> ¢ ,(I_,)‘/ 24,1583)

Dve o Nen Sa /et/ fonr-fn(QWR) s 1ssue can ‘60 a/'/{/rc.d Fo /a A:'r“
4. NRC Rasponsa to Item (NRR/IF): ;

NRC Notified: /

individual Potafiad Date i::i

5. Disposicion:

Items Clascd: (How) 5

- — ——— o —— -

Date Tire

e ¥y







Attachment 1
Attachment 2

Attachment 3

Attachment 4
Attachment 5

Enclosure ?

Information Received from Licensee

Priority of potential Technical Specification chanaes
Sources of potential Technical Specification changes

Technical Specification problem sheets for 240 potential
changes

Backup information for 32 high priority potential changes

January 10, 1983, letter from licensee to J. P. 0'Reilly
(NRC) and January 13, 1983, letter from R. C. Lewis (NRC)
to licensee regarding interpretation of Technical Specifi-
cations 3/4 3.6 (Source Range Monitors)




« v 3 -
. .

‘ ATTACHMENT 1

TECH SPEC PROBLEM SHEET PRIORITY DEFINITIONS
L

O A. Safety Significant Item which would require plant shutdown,

prohibit plant startup, or require other plant actions to
reestablish safe operating conditions.

Problems Needing Resolution - Short Term

) 2.*B. Existing Tech Spec is non-conservative with respect to FSAR or
supporting documents (e.g. approved design specs, SER, etc.).
MPSL requires NRC concurrence and/or resolution prior to next
criticalicy.

supporting documents (e.g. approved design specs, SER, etc.).
MPSL requires NRC concurrence and/or resolution prior to

\
| 57 *c, Existing Tech Spec is non-conservative w-.th respect to FSAR or
exceeding 5 Thermal Power,

/E;///2§:F1¢ms/Enhanceuents Needing Resolution - Long Term

/ Mﬂ

g % \\ﬁxiscing condition could result iz unnecessary challenges to
(Coy isafety systems or plant transients or is required to enhance
3“‘1—‘.:

lant safety.

-

> B. Errors or confusing items in Technical Specifications which will
not result in non-comservative operation witi a reascnable
dependence on administrative controls/plant knowledge/operational
practices; Licensing commitments which require a Tech Spec
change; items determined by MPSL to be important.

5 C. Could restrict power level or mode changes

n (0. Typographical Errors and Enhancezents/Concerns which do not
fall into a higher priority

2 L!. Problems with, or enhancements to Tech Spec sections other
than 3/4 (e.g. Administrative Controls, Bases, etc.)

'7?. Over-conservative Tech Specs for which changes are cost-
Justified

* The factors used to distinguish priorities 1B and 1C are cperational
mode requirements (generally Mode 2 requirements are associated with
priority 1B and Mode ! with priority IC), fission product inventory
considerations (generally priority 13 do not involve dealing with high
fission product inventories while priority 1C which is associated with
higher pover levels may involve dealing with high fission produce
inventories), and relative safety sigrificance of systems,

Rev 2, 3/12/84




[| 6. Design Changes which require Tech Spec changes

(—) ?ﬂ. Pending design/analysis (e.g. Maximum Extended Operating
. Domain, Fxxon Fuel, Single Recirc Loop Operation, etc.)

© 1. Others
3. Tech Spec change not justified (response rsquired)
/Z A. Item is generic and not included in STS

25" B. Others

2 Paplica brs clesed
A S ssaed A 9 ree bt 12

———

247
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Ay 1 ' ! 5’"’20%\ 4

6-4-‘* -.:M /D :
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: ATTACHMENT 2 y
Pl 'INTORMATION FOR 3/3/84 WAC MEXTING .
; .
‘ . = . i ' of
roas of Probles Items ——CELLSE TR\
s = 1 . L.l B 5= —
Toems tdeatifiad by MPAL at the 1/24/84 - ; \3“
seeting with M i ~
22¢ Lo 7 ree ™ . i3
MRC Procf acd Review Commsuts, given to MPEL , .. #-‘p’/,\.//;, ” o
VWS I ON S EC m2cting biiZR SolFmen 1/ v/ =
Items formally submitted to NRC prier to B B k !
M8 (sacaived § 1o i) iy BT |
> SBIOTAL 141 —é.v('!'/!‘lr/’j;rf
ldastified by ¥R /20 mn /vy W
4 . , 4
MRS TR Bedr (2/24/84) T < ¢ IM}, B ik i1 |
Additiosal Proof and Raviev Comsents et e ; :
e ehliseed (C2ems From JNOrt deledlpyreviov :
previpely, ekt %, | - :
ML P Lonl SafE L 1TW Compillle revi€e 2 i
0E 7wy 5:?5 Torn/ Zboik,
MPAL Raviev Texm sstablished tq review . 39
Lm's/acmion’s [ x 2/1578% 1
4 1 -
9. u”,fa?w/, Z% Rssararcl Guls Loon . 1 ‘!
10. LT3 (SER, Latters LigCnSiy Comm.-Zhmen? :
Grac Kiro Sy SPm(4CTS) refirgnsss 2505 oS £
- =< ?-tapuun Reviev per 1CHB 4 Lame » 0 , |
, U e EETE »é}’;g Rensz oo itk ane SR TLIEL .
LA A1. Misesllanecus &l Suppert iden (¥iad {twms u 3 K,
Py ' (primarily lougetarm issues scd commitsenta) - Rl
comms G For Afdatis T Teck S7XC .
dut 20 Slertay TeSE rescl/ls STRTTTAL ” -
Fu 22t ‘;'(“'7‘!5 r £ xon /%._(// TOTAL: 40 N.‘”

/750_” A A/,J/J)-C/‘zﬁk/)mkn é) Z‘U"d:"

&/‘/f ZDnars Z’a’m‘m’)

)3, c'j“/’t} C/r recealr f!y;C«/.‘:Fﬁ‘/a‘ff i—
Nl nal while Freseal 7Tecks Z
Spcc f-e‘/,c.:.’/ - Tl wrs 66'7
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